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Abstract of W091 12557 

In photographic printing, it is desired to be able to 
align each frame of a negative prior to printing. In 
one known method of carrying out such 
alignment, a notch is produced in the negative 
which acts as a datum from which all other 
desired points can be identified. However, this 
notching process may not provide the desired 
datum points and the negative film will have to be 
re-notched. This has the disadvantage of 
increasing the level of film scratches and dust 
pick-up due to the extra handling. Described 
herein is a method for determining a position in a 
frame by utilising the perforations or sprocket 
holes provided for guiding the negative film 
through a camera. The perforations or sprocket 
holes constitute a fiduciary standard which 
provides a coarse determination of a particular 
item of interest. Smaller intervals can also be 
determined to provide an incremental or fine 
determination for that particular item. 
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(57) Abstract 

In photographic printing, it is desired to be able to align each frame of a negative prior to printing. In one known method 
of carrying out such alignment, a notch is produced in the negative which acts as a datum from which all other desired points can 
be identified. However, this notching process may not provide the desired datum points and the negative Him will have to be re- 
notched. This has the disadvantage of increasing the level of film scratches and dust pick-up due to the extra handling. Described 
herein is a method for determining a position in a frame by utilising. the perforations or sprocket holes provided for guiding the 
negative film through a camera. The perforations or sprocket holes constitute & fiduciary standard which provides a coarse deter- 
mination of a particular item of interest Smaller intervals can also be determined to provide an incremental or fine determination 
for that particular item. 
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DETERMINING WEB POSITIONS 
This invention relates to determining web 
positions, and is more particularly concerned with 
determining a position alpng a film comprising 
5 sprocket holes or other perforations. 

In a photof inishlng establishment, customer 
films are processed (either singly or spliced into a 
roll) then printed.. During the printing operation, 
picture frames must be aligned withthfe printer gate 

10 before a^print can be made . With film in the 110 and 
126 formats, having a single perforation per frame, 
the frame is assumed always to be in. the same position 
relative to the perforation. Various methods are 
known for locating film qu a frame-by-frame basis. 

15 However, in the 35mm film format there is more than 
one perforation per fvame and th^ frames, as exposed, 
are shifted unpredictably in relation to their nominal 
position having reference to the sprocket holes, e.g. 
due to variability in camera frame advance mechanism. 

20 Accordingly, an alignment procedure is necessary for 
each frame before printing from it. ; There are two 
methods of alignment procedure currently in use. 

The first method is a manual alignment 
procedure commonly used in a mini-lab environment 

25 where films are printed singly. The printer will 
often give a nominal 38mm advance after a frame has 
been printed. It is therx, up to the operator to make a 
fine adjustment to the alignment .of the next frame 
with the gate if necessary. Although this method can 

30 be very accurate, it results in operator fatigue and 
wastes operator time. . 

A second method involy.es automatic notch 
production and detection^. This, is the preferred 
method of a bigger photof inishing" laboratory, where 

35 high-speed printers are used. * Spliced rolls of films 
are passed through a notching machine which scans them 
to measure optical density, locates the picture frames 
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by analysing the density data for frame edges and 
mechanically punches a small notch out of one edge of 
the film to indicate the position of each frame. The 
notched roll is then passed through the printer , where 
5 a sensor detects each notch and aligns the 
corresponding frame in the printer gate 
automatically. This method is usually quite adequate 
for ordinary photof inishing tolerances but is only as 
accurate as the notching machine . 

10 There will occasionally be films, however, 

which defeat the notching machine's frame-finding 
algorithm and are printed out of alignment. In such 
cases, individual makeovers (repeat prints made to 
correct faults) will need to be made manually or, in 

15 extreme cases, if the notching machine develops a 
fault, the whole roll may need to be notched again . 
along the unnotched edge. Other disadvantages with 
this method are that the extra time is required for 
the notching step and that an increased level of film 

20 scratches and dust pick-up may be caused as a result 
of the extra handling. 

The two methods just described are particular 
examples of cases in which it is necessary to 
determine the position along a film of the beginning 

25 of each frame. 

These methods of such determination are 
applicable to printing. There are in fact several 
types of film handling equipment which have to make 
such a determination, this being done by a scan of the 

30 film for image density at one station in order to 
operate on the film at a second station remote from 
the first. This is true for three main types of 
photof inishing equipment currently on the market, 
namely, printers (in which the operating station is 

35 the printer gate where the exposure on to photographic 
paper is made), notching machines (in which the 
operating station is the. punch where the film is 
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notched) and slide-mounters (in which the operating 
station is the si ids-mounting press itself where the 
film is cut and mounted)/ 

In all these cases, the film is first scanned 
5 for image density at the scanning station, then moved 
to the operating station for the next step to be 
performed. One problem which arises is that of 
identifying the positiorijof a point on the film at the 
scanning station where a particular 1 scanned datum 

10 occurs, e.g. an image density measurement or the 
beginning of a frame, so that this point can be 
identified when the film is moved to a second 
(operating) station, e.g.! to determine that this point 
has reached the operating -station or a given position 

15 at that station so that the relevant operation can be 
carried out. m 

Two methods are commonly used to relate the 
scanned data to their position on the film. In the 
first method, a required "frame of notched film is 

20 located in the scanning station by 'means of its notch 
and scanned to identify data to be used in the 
operating station, the position of the data being 
measured in relation to the notch. The frame is then 
moved to the operating station where it is again 

25 located by means of the same notch and the position of 
the required data can then be identified. This method 
cannot, of course, be used with notching machines. 
This is because, when the film is scanned, there is 
not yet a notch to which to relate the scanned data. 

30 In the second method, there is a fixed 

distance between the two^stations. The film parameter 
of .interest (e.g. imagsj ^risity) at a particular point 
is first determined in the scanning station, then the 
film is moved the fixed distance 'between the scanning 

35 station and the operating, station to locate this point 
correctly at the operating station. The distance that 
the film is moved is measured by an indirect method, 
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e.g. by counting film drive roller steps derived from 
a shaft encoder or by actuating the film drive motor 
for a fixed time. Both of such indirect methods are 
somewhat inaccurate. 
5 It is therefore an object of the present 

invention to provide a more accurate method of 
determining the position along a web. 

In the present invention, sprocket holes 
constitute a ready-made standard of distance along a 

10 film with a high degree of accuracy. 

According to one aspect of the present 
invention, there is provided a method of determining a 
position along a web, the web including a plurality of 
indications spaced apart along the web at accurately 

15 equal intervals regardless of content of the web, 

characterized in that a set of indications constitutes 
a fiduciary standard, and in that the determination of 
position comprises determining a whole number of the 
accurately equal intervals by using one or more of the 

20 fiduciary indications and a smaller interval. 

The invention may have application to webs 
other than film, e.g. paper, and mayu have application 
to other fiduciary indicators than perforations, e.g. • 
blocks of DX bar code. 

25 Rather than punching a reference mark on the 

film such as a notch, particularly in a variable 
position, the present invention, at least in the 
embodiments hereinafter illustrated, seeks to use 
reference marks already present on 35mm film, namely 

30 the perforations known as sprocket holes. These are 
punched out of the film at A. 75mm intervals, according 
to the ISO standard for 35mm film. There are 
therefore 8 holes for every 38mm, a distance 
corresponding to a typical camera advance. Thus, the 

35 sprocket holes constitute a fiduciary basis for a 

determination of position which can be combined with a 
determination of a smaller interval than the fiduciary 
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interval. In this way, a coarse determination is 
provided due to the fiduciary interval and an 
incremental or fine determination is provided due to 
the smaller interval. 
5 The invention can be particularly applied to 

modern digital techniques if the determination is made 
to comprise two numbers, one representing the coarse 
determination and the other representing the 
Incremental determination. For example, the first 

10 number may represent the number of sprocket holes . 
counted from a start position along the film. The 
second number may then relate to the position 
determined along the film between two sproclcet holes. 
The start position may be referred to the beginning of 

15 a film spliced into a roll, or -the beginning of such a 
roll, and may be determined by any one of several 
methods, some of which are exemplified hereinafter. 
In one such method that is particularly useful in 
practice, the start position is defined by indicator 

20 means attached to the film, rather than for example 
defining the start position as the first sproclcet hole 
that happens to be encountered on the film. 

As the coarse determination is made to a high 
degree of accuracy, the incremental determination need 

25 not be anything like as accurate in proportion to the 
size of the increment. It is therefore particularly 
economical for the incremental determination to be 
made by means of positional feed-back information from 
drive means for the film. 

30 However, an alternative very useful 

embodiment combines the coarse fiduciary determination 
with the incremental determination by making the 
incremental determination also by means of detecting 
the position of one or more of the. sprocket holes; 
35 (In this case, the incremental determination can be 
fractional in the sense that it is a definite fraction 
of the actual fiduciary interval.) .' Since the drive 
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means are no longer needed for the incremental 
positional information, they can be relatively small, 
simple and inexpensive, e.g. using a D.C. motor 
instead of an expensive stepper motor or shaft 
5 encoder, and the same detector means can be used for 
both the coarse and the incremental determinations. 

One method of effecting this that is 
particularly neat is to use two detectors spaced apart 
so that they are positionally out of phase with each 
10 other with respect to detecting the sprocket holes. 
This arrangement requires very little detecting 
apparatus and the necessary analysis of the output 
signals from the two detectors can be effected 
readily. A particularly efficient analysis is made 
15 possible if there is effected a subtraction between 
the outputs from the respective detectors. 

Alternatively, the detecting can be effected 
by means of a linear detector arranged parallel to the 
direction of motion of the film, which simplifies the 
20 analysis but uses a more involved detector. This 

detector may comprise an analogue centroid detector. in 
which the position along the detector of the centroid 
of a spot of light is detected by analogue means, such 
detectors being known. A particularly simple analysis 
25 can be made when the array comprises pixels and the 
incremental position is denoted by the pixel (or pixel 
pair) detecting a sprocket hole edge. 

It is conceivable that the determination of 
position of the identified or measured data is simply 
30 transferred from one station to the other without a 
total measurement of the position being effected. For 
example, this may be done by using the number of 
sprocket holes separating the two stations along the 
path of the film, for. the coarse determination, 
35 together with an analogue of the incremental position 
beyond a particular sprocket hole. More usually, the 
invention will be applied to the determination being 
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an absolute measurement. This gives improved 
accuracy, reliability and reproducibility . While the 
measurement of the position can be store.d at a 
location on the film, the last-mentioned method allows 

'5 it to be stored at a location off the film so that, 
for example, the film rreec} not be cluttered with 
temporary information which is of no use once the 
processing has finished. 

The data concerned at the identified position 

10 will usually be relevant to a particular frame of the 
film, in which case the data at the position can be 
stored in association with information identifying the 
frame. For example, the data may comprise 
identification of the beginning of the frame. 

15 Variations of this will be apparent to one skilled in 
the art. 

Further features of embodiments of the 
invention will now be described, by way of example 
only, to the accompanying drawings in which:- 
20 Figure 1 is a schematic diagram of an 

arrangement not embodying the invention; 

Figure 2 is a schematic perspective view of 
an embodiment of the invention; 

Figure 3 is a schematic diagram of another 
25 embodiment of the invention; 

Figure 4 is a graph illustrating output of 
the Figure 3 embodiment; 

Figure 5 is a schematic diagram illustrating 
the development of the Figure 3 embodiment; 
30 Figure 6 is a schematic diagram of another 

embodiment of the invention; 

Figure 7 is a graph of an output of the 
Figure 6 embodiment; 

Figure 8 is a schematic, diagram of a 
35 variation of the Figure 6 embodiment; 

Figure 9 is a graph illustrating an output 
of the Figure 8 embodiment; 
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Figure 10 is a schematic diagram of a 
development of the Figure 6 embodiment; 

Figure 11 is a graph illustrating outputs of 
the Figure 10 embodiments; 
5 Figure 12 is a graph illustrating an output 

of a particular form of the Figure 10 embodiment; and 
Figure 13 is a schematic diagram of a further 
embodiment of the invention. 

With reference to the accompanying drawings 

10 and in accordance with the foregoing discussion, it is 
desired to determine a position 10 along a film 12 
which includes sprocket holes 14. With 35mm film 
according to the I.S.O. standard, these sprocket holes 
are punched out of the film at 4.75mm intervals so 

15 that there are eight holes for every 38mm, a distance 
corresponding to a typical camera advance. In order 
to identify the position 10, it might be thought 
sufficient to measure the distance of advance of the 
film from a start position 16 to the position 10, e.g. 

20 by using positional feed-back information from e.g. a 
connected counter 18 of drive means 20. However, 
there will usually be slippage and perhaps 
indeterminate motion due to cogging and such a 
measurement is unreliable as the drive drum 21 is 

25 usually a friction drum. The arrangement shown in 
Figure 1 is not in accordance with the invention. 

In order to overcome this disadvantage, 
according to one embodiment of the invention, there 
can be used instead of the usual friction drive drum 

30 21 (or at some other point as an idler) a drum 24 
having sprockets so that it is thereby keyed to the 
film to rotate with motion of the film with no 
slippage therebetween, as illustrated in Figure 2, and 
shaft encoder means 22 (having much finer divisions 

35 than can be shown in the drawing) can be rigidly 
attached to the sprocket drum 24 for the film 12, 
which will .ensure that the shaft encoder means 22 
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serve for making a. combination of a, coarse fiduciary 
determination using the sprocket holes of the film and 
an incremental determination usinjj the fine divisions 
of the shaft encoder means 22. 

5 However, in many 'cases; it will not be 

convenient to have shaft encoder., means such as 22 
attached rigidly to a sprocket dru% 2ft, e.g. when it 
is a case of adapting an existing machine or modifying 
a manufacturing technique to provide such encoder 
10 means 22. In accordance, therefore, . with a much more 
useful and generally applicable aspept of the 
invention, embodiments, are provided, which actually 
detect the sprocket holes. 1ft in the-film 12. 

Accordingly, a second embodiment of the 
15 present invention is illustrated in Figure 3. In this 
embodiment, a slit-shaped detector 26 is provided 
perpendicular to the direction of ttavel of the film 
12, as indicated by arrow 28. The detector 26 is 
positioned on one side of. the film 12 and a suitable 

20 light source (not shown) is positigned on the opposite 
side of the film 12 to co-act with the detector 26. 
The output of detector 26 is shown in Figure ft with 
the abscissa 30 showing the distance along film 12 and 
the ordinate 32 showing the magnitude of output from 

25 detector 12. Figure 3 shows the aperture of detector 
26, this being in the form of a silt parallel to the 
longer side of a sprocket hole lft :; and it will be 
apparent that the film positicm can be specified* by 
this means only at the beginning and at the end of 

30 each sprocket hole, i.e. at positio^is which are 2.75mm 
apart corresponding to the gap between adjacent 
perforations or 2.0mm apart corresponding to the 
perforation width. Thus^ detector 26 serves for 
determining a number (corresponding, to. the number of 

35 sprocket holes) representing the fiduciary coarse 
determination. This carifbe effected, as a count of 
sprocket holes from a start position 16 along the film 



12. The same slit detector 26 can determine the start 
position of a film spliced into a roll of such films 
in response to sensing an indicator 34 positioned at 
the start of that particular roll (see Figure 1). The 
indicator 34 may be a self-adhesive label attached to 
the beginning of a film, as shown in Figure 1, or it 
could be a mark on the film. Alternatively, it could 
be the leading edge of the film (separated by a gap 
from the trailing edge of the preceding film in the. 
roll) or it could be any conveniently detectable point 
intermediate the ends of the film, an appropriate 
detector being used in each case to detect the 
indicator as will be apparent to one skilled in the 
art. 

In the embodiment shown in Figure 2, some 
sort of means responsive to positional feed-back 
information from drive means 20 for the film can be 
used for the incremental determination. These may be 
a counter such as 18 or a shaft encoder providing 
pulses or a stepper motor the steps of which determine 
the incremental position. The latter may be used 
either for measuring a position 10 of film 12 or for 
moving film 12 until a position 10 thereon is at a 
required place. The output from detector 26 is highly 
accurate since the sprocket holes 14 constitute a 
fiduciary system and any errors in the incremental 
determination are negligible since they only accrue 
from the nearest sprocket hole. Thus, this embodiment 
provides location co-ordinates of position 10 on film 
12 in the form of two numbers, one giving the 
perforation count (corresponding to the number of 
sprocket holes) since the start position 16* of the 
film 12, and the other giving the incremental 
measurement since the last perforation, the latter 
number will usually be digital, being a count of 
pulses from a shaft encoder,, stepper motor or the like. 
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The slit detector 26 can, by virtue of its 
configuration, be used tot read also information 36, as 
shown in Figure 3 which is recorded optically between 
the sprocket holes. For. example, the camera (not 
5 shown) taking the picture recorded in a frame 38 on 
film 12 (Figure 1) might also record the date .of the 
exposure of that picture out of the .picture area, e.g. 
in the frame area between the sprocket holes 3,A. This 
date may be encoded, for Example, as a series of bars 
10 36. ' ! 

Again, since the technology of detector 26 
required to detect the edges of holes 14 is 
essentially the same as that* for reading bar codes, 
the same detector 26 could be designed to combine the 

15 function of detecting the edges of sprocket holes 14 
and reading a DX bar code. 

The latter can lead to a further modification 
of this embodiment. The DX code comprises' two tracks 
of information, one of "clock" type and the other 

20 carrying data. The clock track comprises a series of 
bars with equal mark/space ratio providing a 
resolution of 0.5mm. This track is provided to help 
in reading the data tra^k. However, it can also be 
used as a distance scale for location co-ordinates for 

25 the above-mentioned incremental determination. 

However, this track would be not sufficient on its own 
for total determination of the position 10 since the 
DX tracks are not continuous alon& the whole length of 
the film and, indeed, might be completely obscured in 

30 places where the film 12 being scanned has edge 

fogging. Of course, if such fogging occurs at a place 
where the incremental determination is to be made, 
some other means of making the incremental 
determination will be required. 

35 In a development of the slit detector method, 

a plurality of slits can be arranged at intervals 
slightly greater (or less)* than' the intervals of 
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occurrence of the sprocket holes 14. This is 
illustrated in Figure 5. By this method, a Vernier, 
arrangement is produced so that, for example, if there 
are nine detectors 26 spaced at intervals of 0,9 times 
5 the sprocket hole interval, then only one of these 
will show an edge of a sprocket hole at a time, and 
these successively, so that intervals of one-tenth of 
a sprocket hole interval can be determined. 
Alternatively, a plurality of such slit detectors 26 

10 can be arranged at intervals equal to the sprocket 
hole intervals, whereby to avoid error from, say, one 
or two sprocket holes that might be damaged, the 
output being taken as the average or, preferably, 
simultaneous edge detection by a majority of the slit 

15 detectors. - 

In cases in which positional feed-back" 
information from drive means for the film is not 
available for the incremental detection, for example, 
a detector can be designed to take account of the 

20 sprocket holes alone for the both the coarse 

determination and the incremental determination. 
Therefore, according to another embodiment, means for 
detecting the position of the sprocket holes 14 
comprises, as shown in Figure 6, a detector AO (of 

25 which only the aperture is shown in the drawing) 
co-operating with a light source 42 (shown 
diagramatically). To maximise the positional 
information obtainable, the detector 40 has an 
aperture with the same width 44 parallel to the 

30 direction of travel 28 of film 12 as the width 46 of 
sprocket holes 14. The output of the detector 40 is 
shown in Figure 7, the axes of which correspond to 
those of Figure 4. 

The incremental determination is made by > 

35 determining (digitally or otherwise) the magnitude of 
output signal 48 and determining. on which side of the 
relevant peak 50 the required point falls, e.g. by 
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using a slope detector. It will be apparent that 
there is an interval 52, while the detector 40 is 
between adjacent sprocket holes 14, during which no 
incremental determination is being made. This lacuna 

5 can be overcome in several ways. 

One method is to vary the height of the 
aperture of the detectpt 40 and to extend its 
dimension 44, e.g. as shown for detector 54 (again 
only illustrated by its aperture) in Figure 8. This 

10 produces an output, one period of which is : illustrated 
in full lines in Figure 9, whose axes correspond to 
those of Figure 4. the aperture of the detector 54 has 
a length along the film equal to at least the larger 
of the perforation width 46 and the spacing 47 between 

15 perforations 14 and preferably has a length equal to 
the sum of these, i.e. the perforation pitch, in which 
case the output signal shown in Figure 9 is linear 
rather than parabolic. 

Another method is to provide two detectors 

20 56, 58, as shown in Figure 10, each similar to 
detector 40. Detectors 56, 58 have respective 
apertures spaced apart so that they are positionally 
out of phase with each other with respect to detecting 
the sprocket holes 14, i.e. so that they do not both 

25 give the same output at. the same time.. The outputs 
from detectors 56 and 58 can be combined in any 
suitable manner. For Sample, one can be used during 
the intervals 52, when the other is ineffective. 
Again, the two outputs can be combined by logic means 

30 to identify uniquely the incremental measure of the 
position 10 on film 12. Yet again, the outputs can be 
combined by means 57 effecting a subtraction between 
them. The outputs are shown in Figure 11 and the 
subtraction in Figure 12, the axes again corresponding 

35 to those of Figure 4. 

While, in relation to the embodiments 
described with reference to Figures 6, 7, 10, 11 and 



WO 91/12557 



PCT/EP91/00284 



-14- 

12, the apertures of detectors 40, 56 and 58 have been 1 
described as having a width 44 equal to the width 46 
of sprocket holes' 14. If the detectors are 
positioned carefully, it is sometimes possible to have 
5 a tolerance on the aperture size. This is also 

equivalent to there being some tolerance on the size 
of the sprocket holes 14 which, to some extent, can 
therefore compensate for irregularities in these due 
to damage to the film 12. Further, it will be 

10 appreciated that the embodiment shown in Figure 10 can 
be adapted by the provision of more detectors like 56 
and 58, spaced apart at suitable . intervals, to act in 
the manner described above with reference to the 
Figure 3 embodiment to discount damaged sprocket holes 

15 14 or again to act like the aforesaid Vernier means. 
In such cases, for example, the detectors may be 
arranged in a series of pairs like 56, 58 or again as 
a series of single detectors like 40. 

A further embodiment can be obtained by using 

20 a detector 60, as shown in Figure 13. The detector 60 
comprises a linear detector arranged parallel to the 
direction of motion of the film 12 indicated by arrow 
28. The aperture of the detector is as shown in 
Figure 13. It may be an analogue centroid detector as 

25 described above or it may comprise a linear array of 
pixels 62 or may be a coherent image guide with its 
elements connected to an array of pixels (which then 
need not themselves be linearly arranged nor parallel 
to direction 28). As the film moves, the image of the 

30 sprocket hole 14 travels across the detector 60 and 
the position 10 can then be related in the pixel 
embodiments to the number of a particular pixel 62 (or 
coherent element 62 connected to a pixel) where the 

9 

edge of the sprocket hole 14 falls. The sprocket 
35 holes may be counted when their leading edge falls on 

the first pixel or element 64 and any position 10 on c 
film 12 may- then be specified in terms of the whole 
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number of sprocket holes. 14 having passed pixel or 
element 64 together with the incremental number of 
pixels from pixel or' element 64 to the pixel or 
element on which the leading edge of sprocket hole 14 
5 falls when the position, 1Q is detected. 

It will be apparent that these embodiments 
can be used to determine a position 10 in relation to 
film 12 and can also be used to move film 12 until it 
is so located that positit>n : 10 is at a required place, 

10 e.g. for the operations hereinbefore described. For 
the latter putpose, the output or outputs from the 
relevant detector are compared with the value or 
values corresponding to the required!,, position 10 
during the initial scan. 

15 Any of the methods described above with 

reference to Figures 3 to 13 can be used to detect 
film slip by competing a film position determined by 
these embodiments with a film position calculated 
entirely by means of positional feed-back information 

20 from drive means for the film. Film slip has the 
greatest probability of occurring when the film is 
moving at its fastest or when its acceleration is 
greatest. To overcome the latter occurrence, 
acceleration should always be gradual when starting or 

25 stopping the film. The former case (slip at high 

speed) may arise because torque produced by a stepper 
motor falls off with increasing speed. By using the 
signal produced by the sprocket hole detector 
described in order to count sprocket holes during 

30 large quick movements of the film, problems arising 
from film slip can be eliminated as the film position 
will always be known- accurately to the nearest 
sprocket hole for the coarse determination and 
relatively accurately by means of the incremental 

35 determination. Indeed, film slip can also be detected 
as Just described and, when it occurs, the motor speed 
can be reduced accordingly. Again, towards the end of 
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a large film movement, the speed should be reduced so 
that the probability of film slip is greatly reduced 
when fine positioning is required. The approach of 
such end of movement can be calculated from a 
5 predetermined measurement of a required position 10 
for this purpose and the reduction in film slip can 
reduce the time to attain the fine position required. 
A further benefit of using the perforation detector is 
that cumulative errors of the film transport (drive) 

10 can be greatly .reduced, especially when large 
movements of the film are required. 

It will be apparent from the foregoing that 
data processing means 27, 57, 61 can perform any 
relevant functions, e.g. counting perforations 14, 

15 subtracting signals from detectors 56, 58, storing 
data in a location off the web, and controlling drive 
means 21 to locate film 12 to a desired position. 
This can be done by known methods. 

20 



25 



30 



35 
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CLAIMS 

1. A method of determining a position along 
a web, the web including a plurality of indications 
spaced apart along the web at accurately equal 

5 intervals regardless of content of the web, 

characterized in that a set of indications constitutes 
a fiduciary standard, and in that the determination of 
position comprises determining a whole number of the 
accurately equal intervals by using one or more of the 
10 fiduciary indications and a smaller interval. 

2. A method according to Claim 1, 
characterized in that the smaller interval is 
determined by means of positional feed-back 
information derived from drive means for the web. 

15 3. A method according to Claim 1, 

characterized in that the smaller interval is 
determined by detecting the position of one or more of 
the fiduciary indications. 

4. A method according to Claim 3, 
20 characterized in that the smaller interval is 

determined by detecting the rotary position of a 
roller keyed to rotate with motion of the web without 
slippage therebetween, t 

5. A method according to Claim 3, 

25 characterized in that the detecting is effected by 
means of a detector having an. aperture with varying 
amplitude in the direction of motion of the web and 
with a length along the web equal to at least the 
larger of the width of an indication and the spacing 

30 apart between the indications in the direction of 
motion of the web. 

6. A method according to Claim 3, 
characterized in that the detecting is effected at two 
positions spaced apart so that they are positionally 

35 out of phase with each other with respect to detecting 
the fiduciary indications. 



WO 91/12557 



PCT/EP91/00284 



-18- 

7. A method according to Claim 6, 
characterized in that a subtraction is made between 
outputs from the detecting at the respective positions. 

8. A method according to Claim 3, 

5 characterized in that the detecting is effected by 
means of a linear detector arranged parallel to the 
direction of motion of the web. . 

9. A method according to Claim 8, 
characterized in that the linear detector comprises an 

10 analogue centroid detector. 

10* A method according to Claim 8, 
characterized in that the linear detector comprises an 
array of pixels and the smaller interval is denoted by 
the pixel (or pixel group) detecting an edge of a 

15 fiduciary indication. 

11. A method according to any one of the 
preceding claims, characterized in that the whole 
number of the accurate intervals is determined by 
counting the fiduciary indications from start 

20 indicator means attached to the web. 

12. A* method according to any one of the 
preceding claims, characterized in that data found in 
determining the position are stored in a location off 
the web. 

25 13. A method according to any one of the 

preceding claims, characterized in that the web 
comprises film. 

14. A method according to any one of the 
preceding claims, characterized in that the 

30 indications comprise perforations. 

15. A method of using a determination made 
by a method according to any one of the preceding 
claims, characterized in that the determination is 
used in bringing the position along the web to a 

35 desired location. 

16. A method of making photographic copies 
from a film, characterized in that the film is located 
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for the copying by using a determination made by a 
method according to any one of claims 1 to 14. 

5 
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